Introduction
It is well established that malate plays a central role in plant cellular metabolism (Lance and Rustin, 1984) . Malate is the organic acid which can be accumulated to the highest level in plant cells and its internal concentration can display normal daily fluctuations and can also present permanent or long-term changes with environmental conditions (Lance and Rustin, 1984) . Enzymes implicated in synthesis and catabolism of this substrate are widely distributed in the cellular compartments. If these enzymes have become well known in herbaceous plants (Macrae, 1971; Davis and Patil, 1975; Wiskich and Dry, 1985; Artus and Edwards, 1985) , very few studies have been made on woody plants Cheliak, 1985, 1986; Weimar and Rothe, 1987 (Gerant et al., 1988) .
Fresh tissues were homogenized in a potter grinder at 4°C in the presence of the extraction buffer and centrifuged at 50 000 x g for 30 min. The supernatant was collected and desalted on a Sephadex G-25 column (Pharmacia PD10).
Enzymatic activities were measured according to Hatch (1978) for fumarase (EC 4.2.1.2), Davis and Patil (1975) for NADmalic enzyme (EC 1.1.1.39), Queiroz (1968) (Fig. 1A) and June 1987-March 1988 for spruce (Fig. 1 B) . Samples were made on the leaves of the first flush for oak leaves (May 1988 Actually, no evidence has been presented on the fact that these variations must be related to an increased activity or to the appearance of different isoforms of these enzymes. From these results, it became obvious that the purification of these enzymes was necessary. They were investigated by using an ion-exchange chromatography column. The extracts were applied to a DEAE-Trisacryl column (25 x 1.6 cm) at a flow rate of 1 ml/min. Fifty fractions of 2 ml were collected and tested for enzyme activities.
For oak leaves ( Fig. 2A) and spruce needles (Fig. 2B) (Gerant et al., 1988) with the behavior of the enzymes.
